Introduction
Over the last few decades Britain has seen large changes in patterns of employment and family life. The most noticeable change is perhaps the increase in the female employment rate which, in 1999, stood at 72%. At the same time there have also been important demographic changes. Marriage rates have generally declined and have only partly been offset by higher cohabitation rates. Thus, overall both men and women tend to stay single for much longer than was the case in the past. Compared to other European countries, fertility rates have remained high in Britain. Given these observed changes in both family life and employment, it is natural to ask the question to what extent these processes are linked. The contribution of this paper is to address this question using appropriate statistical models, in which individuals' employment decisions are modelled jointly with their fertility and union formation decisions.
It has been argued for instance, that as women have increased their employment rates, and consequently their economic independence, this has marginalized the importance of marriage as an institution to rear children. Increasingly researchers have recognized that many of these demographic and labour market decisions are made jointly and that the transitions are therefore inter-linked. For instance McElroy (1985) suggested that the process of leaving the parental home and finding the first job could not been seen as independent events. An important insight of her work was that from a statistical point of view, failing to control for the jointness of the decisions produced heavily biased parameter estimates. Recently, joint modelling of processes suspected to be interrelated has become more feasible. Willis (1999) proposed a joint model of childbearing and marriage, analysing women's decision to have children outside marriage.
Although not estimating an empirical model, Willis's approach highlights the inherently joint decision-making present in demographic processes. An important contribution to the empirical literature is Lillard (1993) , who estimated a joint model of fertility and marital dissolution using simultaneous hazard regression. He also estimated the correlation between the two processes and showed that failing to control for simultaneity produced biased parameter estimates. Following this paper, a range of work has focussed on controlling for the possible bias created by the simultaneity of processes. Examples include Lillard and Waite (1993) modelling childbearing and marital dissolution; Brien (1997) investigating the role of the marriage market for different race groups in the US; Brien et al (1999) , Baizan et al (2002) , considering the issue of cohabitation, marriage and non-marital childbearing; Upchurch et al (2002) analysing the inter-relationship between union formation, childbearing and educational choice; and van der Klauuw (1996) analysing the relationship between work and marriage. All of these papers demonstrate the importance of the jointness of the processes, and that failing to take this into account generally produces biased parameter estimates, which would otherwise be misleading for policy purposes.
Another set of papers consider the impact of income on various dimensions of demographic behaviour. For instance, Duncan and Hoffman (1990) , Wolfe et al (2001) , and Aassve (2003) consider the impact of economic resources and opportunity costs on women's propensity to have children outside marriage. Aassve et al (2002) investigate the impact of earnings and family income on the decision to leave the parental home and to get married. A central theme in these papers is that income, mainly earnings, is endogenous with respect to the demographic processes under study. They highlight the fact that the income generation process is driven by demographic events, and vice versa. There are nevertheless some important shortcomings of the current literature. Although it is frequently emphasised that work and family formation are interrelated processes, researchers typically analyse only certain aspects of demographic behaviour together with the employment transitions. Furthermore, researchers rarely analyse demographic events in their completeness: typically the issue is about timing of first birth or first union formation, not considering what happens after such events. Here we attempt to provide a fuller picture of both employment transitions and demographic processes.
Our approach is novel in several respects. First we specify a simultaneous hazard regression framework similar to Lillard (1993) that includes birth events, union formation, union dissolution, employment and non-employment events and additionally, allows for unobserved heterogeneity that is correlated across all five equations. Employment, child bearing, and family formation transitions are all specified in separate equations, but estimated in a joint maximum likelihood procedure. This allows us to analyse the impact of employment transitions explicitly, controlling for its potential endogeneity with respect to fertility and union formation. Second, we estimate this model using data from the British Household Panel Survey (BHPS), where panel information (for 1991-1998 ) is merged with retrospective information provided in 1992 to construct complete histories for employment, child bearing and union formation for all respondents in the panel. We thus create histories stretching back to the 1940s, which enables us to provide estimates for several cohorts of the UK population, and also avoids the problem of left censoring, which is often a problem when using the panel component only. Third, we make use of extensive simulations to provide further insight into the dynamics of these processes, which is not necessarily easy to infer from the parameter estimates alone.
The next section discusses the data in detail, and section 3 the econometric model. Sections 4 and 5 presents the results, and a final section offers some conclusions.
Data
The datasets we use are from the British Household Panel Survey for [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] . The first wave of the BHPS was designed as a nationally representative sample of the population of Great Britain living in private households in the autumn of 1991. Approximately 5,500 households, containing about 10,000 persons, were interviewed. These original sample members are re-interviewed each successive year, and if they split off from their original households to form new households, all adult members of these new households are also interviewed. Similarly, children in the original sample households are interviewed when they reach 16 years of age. Thus, the sample remains broadly representative of the population of Great Britain as it changes through the 1990s. In addition to providing information on respondents within the Panel survey period (1991 onwards) the BHPS asked respondents to provide detailed retrospective work, family and fertility histories in 1992. These retrospective data are matched to the within panel data to construct detailed marriage, fertility and work histories from age 13 for all adult respondents. By using the retrospective histories individual specific behaviour is modelled from the person's 13th birthday, thus avoiding the initial conditions problem normally encountered when estimating duration models based on the panel component only. We have created five detailed event histories for each individual: -forming and dissolving a partnership, -having a(nother) child, entering and leaving employment.
Union formation and dissolution
As cohabitation is an increasing form of union in the UK (either as a precursor to legal marriage or as a substitute), we define marriage as living in union with a person of the opposite gender, regardless of legal marital status. For the within panel data we use the self-reported marital status, which takes the following categories: 'married', 'living as a couple', 'separated', 'divorced', 'widowed' and 'never married'. We classify 'married' and 'living as a couple' as de facto married, with the remaining categories being de facto not married. For the retrospective sample data, we use the dataset BMARRIAG. 1 This provides the individual's marriage history from the age of 16 years up to the date of interview in wave two. The month and the year of cohabitations leading to
1
The names of these data sets are the same as they appear in the BHPS data base. marriages are provided, as well as dates for which marriages ended as separations. Thus similar de facto marriage information is provided both from the panel and the retrospective part. The retrospective cohabitation histories are completed by using information from the dataset BCOHABIT, which records the details of cohabitations that are never made into legal marriages.
2 The event histories are consequently constructed by using information from both data sources. We impute missing marital history dates if we know there is a change in marital status and we know the year of the change but the month is missing.
Employment and non-employment
Individuals are defined as being employed if they are in full time paid employment, part time paid employment or paid self-employment. Individuals who are on long-term leave due to sickness (or on maternity leave 3 ) are classified as not-employed. An individual is classified as changing employment status only if s/he moves into or out of paid employment. Thus, cases where individuals change employer -but remain continuously employed -are not implemented as a change in employment. Similarly, individuals changing from full time to part time are not recorded with any change. Moreover, individuals moving from full time education to job seeking are recorded with no change. For the within Panel data, we use the variable wJBSTAT which is an annual self-reported employment status. In addition we use wave-by-wave employment history files from wave three to wave eight (wJOBHIST). Each file contains details of all employment status spells since the 1st September in the year before the interview. In cases where individuals have employment changes, the gaps between the annual wJBSTAT are filled with spells from the wJOBHIST files and recoded as 'in paid employment' and 'not in paid employment' as defined above. For the retrospective history we use the BLIFEMST file, which records the individuals' complete paid employment histories from the age that they first left full time education up to 1992. We assume that all individuals are in full time education and therefore non-employed at age 13. The panel and retrospective histories are subsequently used to create two event histories for each respondent, all of which are dated to the month. There are a number of 2 In total there are 1272 such unions, which are never made into legal marriages recorded in the retrospective cohabitation history file. Moreover, out of the 1258 unions that begin after wave 2 81.3% are not initially legal marriages. In the retrospective marriage history data, 1403 of the marriages (which is 18.1%) begin in cohabitation and 640 (which is 30.8% of the uncensored retrospective legal marriages) end in separation.
cases where the individual records the start month for a spell as a season rather than a month, and in these cases we apply the BHPS season codes. 4 The month of July is used for imputation, whenever the month is missing but not the year. Employment events are not imputed if an individual is missing from any years of the panel. The data is treated as censored from the first date the respondent leaves the panel.
5
The birth events Births occurring during the panel years are constructed from the household record of the respondent. In each wave details of new household members are recorded in the dataset wINDALL. The variable wNEWHY provides information about whether the new household member is 'new baby'. If this is the case the event is dated by using month and year variables. In the majority of cases, there is only one birth event in the household in given wave, but we also identify multiple births. 6 The retrospective history collected in 1992 records the dates of birth of all the respondent's children to that date. The details for an individual's natural children are recorded in the dataset BCHILDNT.
7 These data are recoded into a monthly panel of data covering the birth events in each individual's life up to the time of their interview in wave two. These data are then merged with the within panel data to create one event history file, which records the conceptions of children, where the conceptions are assumed to have taken place 9 months before the birth date. We do not model children leaving home, so do not create a file of children leaving home dates. These data are also used to create stocks of each process as well as durations. In the case of stocks of children, we assume that children leave home at 21, so decrease any positive stock by 1 at the date at which the oldest child will be 21. The BHPS season codes are: winter=January, spring=April, summer=July and autumn=October.
Descriptive statistics

5
The number of individuals who become censored after each wave are as follows: after wave two (872), wave three (920), wave four (700), wave five (398), wave six (349), wave seven (386). There are 6839 individuals who only become censored at the end of the data we use (wave 8, 1998).
6
The great majority of individuals only ever have one birth event in any one wave. There are nine households where there are two birth events within one wave and one household where there are three birth events within one wave.
7
We use only the records of individual's natural children.
those individuals censored at the end of the survey. In addition, the table indicates the proportions experiencing the events. The relevant figures are given in the first and third columns (i.e. the column shown as 'sample'). From the table we see that the mean duration until first childbearing is 13.57 years for women, and 16.46 years for men, so mean ages of first birth are 26.57 and 29.46 years respectively. The second row shows the mean time until second birth, starting from the time of the first birth. Thus the mean times until the second childbearing events are 4.36 and 4.62 for men and women, which correspond to mean ages of 30.9 for women and 34 for men. The data indicate that once the first birth has occurred, both men and women accelerate the timing of the second birth, whereas third or fourth births generally tend to take place at a much later age. About 68 percent of all women and 58 percent of all men are recorded as having at least one child and the percentages are slightly higher for the proportion of those who have one child that go on to have at least one more child. Given two children, relatively few go on to have a third birth.
For union formation, the mean age of first union formation is 23.37 for women and around 26 for men. The mean time until first union dissolution is quite long, indicating that a large proportion of those entering the first union tend to remain in this union, and in the majority of cases, until the censoring date. Of those who experience a union dissolution (35 percent of women and 28 percent of men) the mean time to second union is 5.26 years for women and 4.10 years for men.
Employment and non-employment transitions, on the other hand, are much more frequent events. Both men and women find employment on average at the same age, and interestingly, almost all women in this sample have at least one employment spell. The difference between men and women becomes apparent when looking at any subsequent employment transition, as well as the nonemployment transitions. The mean time for the first non-employment transition is 7.47 years for women and 14.53 years for men. Furthermore, 80 percent of women who were employed at least once become non-employed at some stage in their career. The equivalent figure for men is considerably lower (53 percent). Once non-employed, men tend to find employment considerably quicker than women. For instance, the time until second employment for women is on average 4.89 years, whereas for men the mean time is only 1.62 years, and similar discrepancies exist between men and women for subsequent employment transitions.
Empirical modelling of the demographic and labour market events
In our model we specify five hazards, which arise from three processes (childbearing, union formation, and employment transitions). We assume that these hazards are not exogenous to each other and depend on both the past occurrence of the own and other processes, the parity of own and other events, on duration, age, a set of time invariant observed characteristics, and time invariant unobserved characteristics. The set of hazards is as follows:
(1)
where h j t , j = B, M, D, E, U are the hazards of a birth, union formation, union dissolution, employment and non-employment respectively. Equation (1) is the log hazard rate of experiencing a birth event, equation (2) the log hazard of a union event, equation (3) the log hazard of a union dissolution, equation (4) the log hazard of an employment event, and equation (5) is the hazard rate of experiencing an non-employment event.
The functions f(.,.) denotes the endogenous variables, and are constructed as time varying dummy variables. For instance marital status is included as a time varying variable in equations 1, 4 and 5, and takes the value 1 in the segments which an individual is married (or in a union), and zero otherwise. Employment status is implemented similarly. Individuals may have many children and experience several unions, employment and non-employment spells. In other words, events might be repeated over time. We do not specify separate equations for different spells: for instance, the equation for a marriage event, equation (2), includes first, second, and up to the sixth birth. But as the process of, say, first child bearing might be very different from the process of second birth event, each hazard is modelled as a function of a set dummy variables P j , where j ∈ B, M, D, E, U, to control for the parities of the own event. In addition, we include detailed controls for age, which is captured by A j (t). This is a vector of N A +1 spline variables whose coefficients are allowed to differ between intervals separated by N A nodes. Denoting the nodes as w k , we can define the spline variable for the kth interval as:
The baseline hazard function, T j (t), is defined in a similar way, a piecewise continuous linear Gompertz function. By specifying several node points, the formulation allows for a variety of patterns of the duration dependence in the hazard function. To complete the specification of equations (5) - (9) we include a range of non time varying variables, denoted x j . These are education (in 5 groups), cohort of birth (in 4 groups), 8 parental socio-economic status, ethnic origin, and a dummy variable indicating whether the respondent lived with both parents at age 14. 9 Leaving each ε j as independent univariate random variables will capture unobserved heterogeneity within each process, but not capture any correlation in unobserved heterogeneity across processes. To deal with this we specify ε j to have a multivariate joint normal distribution. Formally:
By estimating the correlations between equations we are in effect able to control for the fact that the five processes might be endogenous to each other. To illustrate the problem, assume for the moment that we only estimated the first two equations. Furthermore, let us assume that the correlation between childbearing and union formation, here given as ρ BM , is positive, but that we fail to control for this correlation in the regression. Under these circumstances the The cohorts are defined by decade of birth beginning in 1940. The lowest educational group have no qualifications; the highest have university level qualifications.
9
As it stands this specification does not include any interaction terms. Clearly several interaction formulation could be interesting and bring a deeper understanding to individuals' behaviour. However, currently the model contains 185 parameters, and estimation is not trivial. Given that the current specification is able to replicate the original data reasonably well we decided not to include further covariates.
estimates of the direct effect of union formation (the time varying variable) in the childbearing equation, and the time varying birth variables in the union formation equation, will be biased. In fact, as long as the true correlation is positive there will be an upward bias in the direct effects.
10 In a system of five equations, where each event interacts with each of the others, it becomes more difficult to predict the direction of the bias. An additional important feature of the unobserved heterogeneity terms is that they are assumed fixed over an individual's lifetime. Clearly, unobserved characteristics influencing the hazard might change as the various events take place. 
Estimation Results
This section presents the parameter estimates of the econometric model (see Tables 2A -2E) .
Background variables and education, and endogenous events
We start by discussing the estimated coefficients of the non-time varying background variables. These show that family background is an important determinant for an individual's family formation events, whereas it has less impact on the employment transitions. Both men and women coming from disrupted families have more children, form and dissolve unions quicker. The effects are weaker for the non-employment transitions, although we do find that women from disrupted families are more likely to leave employment, which is consistent with the fact that they have more children. Men and women from non-white ethnic origins show quite different behaviour to the rest of the population. They generally tend to delay union formation, but have a considerable higher fertility rate once in a union. They also have a lower rate of entering employment, whereas there is no difference in terms of leaving employment. Parental occupational status has a more limited impact. It is
10
This argument rests on the assumption that the multivariate normal distribution is able to capture the unobserved heterogeneity reasonably well. Heckman and Singer (1984) argue against using parametric distributions since the specific choice of the distribution function might affect the parameter estimates. However, this conclusion has later been contested (see for instance Ridder (1987) and references therein). It has been argued that different impacts of choosing a parametric distribution is just as likely to be affected by using an inflexible function for the baseline hazard function. If the baseline is flexible, i.e. the piecewise continuous linear Gompertz formulation used here, it is not clear that the parametric choice of the unobserved heterogeneity should have much impact on the parameter estimates.
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See Aassve et al (2002) for a specification where the unobserved heterogeneity terms are different, but correlated, across time.
strongest in the fertility transitions, where a high male parental socio-economic status is associated with a significant reduction in the fertility rate. Mother's occupational status has very little or no impact. The impact of father's occupational status on entering employment is negative both for men and women. This is somewhat surprising given that we also control for educational attainment. A possible explanation is that the father's occupational status is positively correlated with family income. The negative impact suggests that young individuals from wealthy family backgrounds tend to delay entry to employment, which might be due to longer time spent in education.
We now turn to the impact of education. 12 Most of the estimates are consistent with previous findings, although we do find some unexpected non-linear effects. For childbearing, we find that highly educated women have a lower rate of child bearing. Furthermore, there is a monotonic gradient for the five categories of educational attainment. The impact of education on having children is weaker for men and only men with higher educational attainment levels have a fertility rate that is significantly lower than that of the other education groups. For union formation, the impact is very similar to those of fertility, although the magnitude of the effects is generally smaller. These findings are generally consistent with our expectations. Education generally delays both fertility and union formation and the impact is generally monotonic. For union dissolution on the other hand, educational level has no significant impact. In terms of entering employment, the results are more mixed. Women with medium levels of qualifications have a higher entry rate into employment compared to those with lower education. Women with very high educational attainment have a considerable lower transition rate into employment than all other groups. For men the impact is slightly different. Low and medium levels of education do not seem to have any differential impact on the entry into employment. However, as for women, those with the highest educational attainment have a lower rate of entry into work. Interestingly, higher education among men is negatively associated with leaving employment. Consequently the results suggest that, although highly educated men are less likely to leave employment, once they have left, they spend longer searching for the next job. For women the educational effect on non-employment is also negative, but there is no monotonic gradient. It is important to keep in mind that these patterns might be driven by the fact that both men and women who spend longer time in education will necessarily delay entry into employment.
12
Note that we treat education as exogenous, though properly it should be modelled as part of the set of choices individuals make about their post compulsory school leaving behaviour. However, modelling the level of education would add too much complexity.
Our estimates indicate important behavioural differences between the four cohorts. In general we find that the younger cohorts have lower fertility rates and a lower rate of entering unions. Once in a union they are considerably more likely to dissolve the union, compared to the oldest cohort, which indicates that individuals in the younger cohorts tend to spend longer time being single. The results are more mixed for the employment and non-employment transitions. Among women we see that the second oldest cohort enter employment at a higher rate than the oldest cohort, whereas there is no significant difference between the oldest cohort and the two youngest cohorts. For men, compared to the oldest cohort, the individuals in the younger cohorts all have lower transition rates into employment. For both genders there are clear positive gradients for entry into non-employment, indicating that the younger cohorts have a much higher transition rates out of work than the oldest cohort. The combination of these trends indicates that individuals in the younger cohorts, particularly the men, spend more time unemployed than those in the older cohorts.
Time varying variables
We start by analysing the impact of marital status and employment status on child bearing. Note that marital status incorporates cohabitation, and employment includes full time and part time work. The estimates in Table 2A indicate that marital status has a large positive impact on fertility events, and that the effect remains strong when controlling for unobserved heterogeneity. As we would expect, being in employment has a negative impact on conceptions. Although the parameter is highly significant, it is not extremely large, implying that working is not a particularly strong deterrent to having children. It is possible that the relatively weak effect is somewhat influenced by the fact that we incorporate part time and full time work into the same category. It is possible, for instance, that women in full time work have a much lower fertility rate than women working part time. Obviously the recorded employment spells might mask transitions between part time and full time work, which might play an important role in fertility decisions. 13 The positive impact of employment for men on having children is also according to expectations. The parameter is highly significant, but again the magnitude is somewhat small. Note, however, that the parameter estimate here averages over all birth orders. Thus it is possible that the impact would have been stronger for timing of first birth, and even weaker for subsequent births.
13
While it is noted that transition to part time work usually occurs after the birth of a child rather than prior to conception, it may be the case that the negative effect on fertility of transition into full time work from part time work is masked by the inclusion of part time work in the employment definition.
When considering the impact of child bearing on union formation, we see that the impact very much depends on the birth order. Note here that the birth events represent the stock of children and should be interpreted accordingly. For instance, experiencing a first birth has a strong positive impact on forming a union, and this is the case for both genders. However, having a second birth outside a union actually lowers the rate of union formation rate. The opposing signs of the first and the second birth events are interesting. The positive impact of the first birth event is consistent with economic theories in that individuals consider a cohabiting union or a marriage more beneficial once they have acquired marital specific capital. However, there might also be normative forces at play, in the sense that individuals might feel a pressure to 'legitimise' the child. The negative sign of second birth-event indicates that those who do not form a union after the first birth are at a disadvantage in the marriage market when they have the second child.
14 The subsequent birth events have no significant impact on union formation. Work status has a positive and strongly significant impact on union formation for both men and women, a finding consistent with most previous research.
Turning to the union dissolution hazard, we find parameter estimates consistent with our expectations. The negative impact of first and second birth on dissolution indicates the role of children as marital specific capital. Thus having children reduces the separation rate. 15 Our specification does not include duration splines for the birth events, so we do not examine the impact of the age of the children on the rate of dissolution. 16 It is noteworthy that the impact of children becomes stronger once we control for unobserved heterogeneity. In fact, the negative impact of the second birth event is only significant for women when unobserved heterogeneity is included. The third birth event does not have any statistically significant impact on dissolution. Higher birth orders generally have a positive impact, but these variables are not particularly well defined due to small sample sizes. The impact of work status on divorce is not particularly strong, especially for men, independent of whether unobserved heterogeneity is
14
The second birth event outside a union will also include women who might have had the first birth within a union. We allow for individual specific fixed effects in the modelling process which can take into account tastes for marriage and therefore control for this.
15
The individual fixed effects control for tastes for marriage such that it is not simply the case that children are born in more stable relationships. Therefore though there are not fixed effects for specific unions to control for the stability of a union, the effect of tastes for union are controlled for somewhat in the individual fixed effects.
16
See, for instance, Lillard and Waite (1993) who show how dissolution depends on the age of the children. controlled for. For women, on the other hand, work has positive impact only when we control for unobserved heterogeneity.
The rate of entering employment is negatively associated with a first birth event. Although the impact is negative for both genders, it is considerably weaker for men. This negative impact for men is somewhat surprising, as the financial costs associated with childbearing, and the traditional division of labour between men and women just after child-birth, would suggest a greater incentive for men to enter employment. For second births, there is no significant effect for women, whereas there is still a weak negative effect for men when unobserved heterogeneity is included. For higher birth orders the negative impact for women and men (apart from the third birth order) persists. Being in a union reduces the employment rate for women, independent of whether the specification controls for unobserved heterogeneity or not. For men, there is a strong positive impact, but interestingly, this disappears once we control for unobserved heterogeneity.
Our estimates of the relationship between entering non-employment and childbearing show interesting, although not entirely unexpected results. For women, the first birth event has a strong and positive impact on leaving employment, whereas for men there is no significant effect. The impact of the second birth event on entering non-employment is negative and significant for women, suggesting that those having the second child are more likely to hang onto to their jobs, implying that more women now return to work immediately after the maternity leave. Again, the birth event does not have any impact on men's employment decision. Marital status has a similar effect as the birth events. That is, women in a union have a considerably higher rate of entering non-employment compared to those who are single. For men the impact is negative, although this again disappears once we control for unobserved heterogeneity. Tables 3A -3E report the parameter estimates of the baseline hazard and age splines. These estimates provide a picture of the duration dependence and the age effect in the five processes. Starting from Table 3A , which reports the estimates for the birth events, we note that the hazard is initially increasing and then declining for all intervals, apart from a positive jump in the second last interval. It is important to remember that this refers to the baseline for all birth events. As is well known in the literature (e.g. Newman and McCulloch (1984) ), the shape of the baseline for the first birth event is very different compared to any subsequent births. In the former the shape of the baseline tends to have a pronounced inverted U-shape. Here, where the baseline parameters refer to the average of all birth parities, the shape is much less pronounced. Looking at the impact of age we see a much more distinct pattern. The rate of childbearing increases sharply with age initially, then becoming flat or slightly decreasing.
Duration and age dependence
17
For union formation we find less marked patterns, especially in terms of the baseline hazard. Again, this is in contrast to the typical shape of the baseline of first union event, which is normally strongly increasing and then declining. Again the age splines are more prominent and increasing until age 23 before they start to decline weakly. For dissolution the patterns are more mixed. The baseline hazard is flat for the first two intervals, then sometimes declining and sometimes increasing, every time at very small magnitudes. A mixed pattern also appears for the age splines. For men it is difficult to estimate more than two age splines. Overall the estimates for dissolution indicate little duration dependence or age effects.
The age effect for employment transitions is considerably stronger. The hazard increases strongly with the first age interval, then rises at a slower rate and then becomes approximately flat. The risk of employment has negative duration dependence, although the pattern is not monotonic. In other words, the risk of employment falls the longer the individual remains unemployed, although the hazard eventually becomes flat. For non-employment transitions our estimates indicate very little duration dependence although there does seem to be weak age dependence at the early ages.
Unobserved heterogeneity
The estimates of the parameters of the unobserved heterogeneity terms are reported in Table 4 . The first panel gives the estimates of the standard errors of the five equations. The impact of the unobserved heterogeneity is particularly pronounced for the shape of the baseline hazard, the parity variables, and the age effect. For women most of the standard errors are close to unity, except for the employment hazard.
18
The second panel of Table 4 reports the estimates of the correlations between the error terms. Before looking at the correlations in detail, it is useful to say a few words about their interpretation. In the case of single spell-multiple processes, a positive correlation, say, would indicate that those two events are
17
An interesting question is whether only one hazard rate function for all birth parities is a sufficient specification -the alternative being separate hazard function for each birth-parity. However, as the next sections shows, computing descriptive statistics from simulating the model and comparing them with the original sample shows a quite close fit, which we take as an indication that our specification is sufficient in replicating the observed transition patterns.
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Put differently, compared to the other processes, the variation in employment transitions among women seem to be fairly well captured by the observed covariates. determined jointly. For instance, a positive correlation in a model of timing until first childbearing and first union formation, would suggest that these decisions were not made independently of each other. Or put differently -individuals would rarely make a decision about marriage independently of having had the first birth. In our specification events are repeated: individuals may have many marriages and they may have many children. As such a positive correlation reflects that the more likely you are to have children (not only the first child) the more likely you are to get married -that is, it may reflect long run taste and capabilities.
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Looking at the correlations we see that they are mostly non-zero and significant, indicating the endogeneity of the processes. In addition to the correlations between fertility (childbearing) and union formation, there is a positive correlation between childbearing and union dissolution and between childbearing and employment and non-employment. Thus, individuals more prone to childbearing are also more likely to have more marriages and more employment spells i.e. have a more variable marriage and employment history. Interestingly, and not unexpectedly, the correlations between childbearing and employment and childbearing and non-employment are considerably smaller for men.
The estimates also reflect a significant positive correlation between union formation and dissolution. The estimate indicates that there are women (the correlation for men is not significant) that have a strong preference for living in a union but who at the same time are not satisfied with their current union. Thus, they have stronger tendency to move into and out of unions. The positive correlations between fertility and union formation, fertility and union dissolution, and union formation and union dissolution, are all consistent with the findings of Upchurch et al (2002) using US data.
We also find a strong positive correlation between union formation and employment. Thus those who are more likely to form a union are also more likely to get employment quickly. There is little evidence to suggest any correlation between union and non-employment, and employment and union
The issue of interpretation is more subtle than this. Frequently in the demography literature, unobserved heterogeneity is referred to as differences in taste for family life. Those who marry and have the first birth quickly (normally reflected by a positive correlation) are often said to have a preference for family life, which in the data is unobserved. But of course unobserved heterogeneity is by definition unobserved. Consequently we cannot know for sure what underlies a positive or negative correlation. However no data source is likely to be rich enough to provide much clues about the exact nature of the unobserved factors.
dissolution. In addition, there is little to suggest that there are any common unobserved factors driving employment and non-employment transitions. This is an interesting result, as it suggests that, controlling for the other endogenous processes, there is no significant correlation between the two. In other words, those who tend to find employment quickly, conditioning on the observed covariates, do not necessarily have a higher rate of becoming non-employed. As such, the case is different to union formation and union dissolution, where the correlation is strong and significant for women. In summary, the effect of controlling for unobserved heterogeneity is to affect the coefficient estimates on the stocks of the 5 processes, on the baseline hazard and age. In addition, the estimated unobserved heterogeneity between processes is somewhat different to that which has previously emerged from estimates of only a subset of the processes considered here.
Micro Simulation Analysis
As a means to provide further insight into the inter-relationships between these processes we undertake a detailed micro simulation analysis. The basic principle behind the simulations is to make random draws from the uniform distribution in which the random values are converted to simulated durations, via the inverted survivor functions. 20 Fortunately, simulating a system of simultaneous hazards is quite similar to the case of single equation models with repeated spells, or any fully sequential model, such as the competing risk model. Despite the fact that the principle remains the same, simulating a system will necessarily involve a higher level of complexity. This is mainly driven by the fact that any of the events taking place must be incorporated as time varying variables in the other equations. In other words, any time varying events included as regressors in the estimation procedure must also be incorporated in the simulations.
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Here every individual is simulated from the age 13. From this age, we simulate the timing of 1) the first birth event, 2) the first union event, and 3) the first employment event. We do not simulate timing of non-employment and union dissolution, since at age 13 all individuals are assumed -and consistent with the original data -not to be working nor in a union. The lengths of the three 20 See Aassve et al (2002) and Aassve (2003) for applications of this approach.
As an example, consider the two equations of birth events and union formation. If an individual is simulated to marry prior to any birth events, the marriage union event has to be included as a time varying variable in the birth equation. Similarly, if a person is simulated to experience first childbirth prior to marriage, this event must be included as a time varying variable in the marriage equation. simulated durations are compared, and the shortest is selected and taken to be the first event for this simulated individual. Based on the timing of the event the baseline duration dependence and the age dependency are updated. That is, if the length of the first simulated duration is five years, then the next events are simulated from age 17. Starting from the time of the first event, now assuming that the individual is in a union, a birth event, a union dissolution event, and an employment event are simulated. Again, the shortest of the three durations are selected and recorded. This procedure is repeated until the censoring date is reached. Note being in a union and being single are taken to be mutually exclusive states as are being in employment and being unemployed. Fertility events, in contrast, are repeated and irreversible events. Consequently, an individual will always be at risk of another child, provided he or she has not reached the censoring date imposed in the original data.
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The simulations are performed separately by gender, with 52600 replications for women and 49980 replications for men. These simulated individuals have the same background characteristics (such as ethnic background, cohort, parents' characteristics, and so on) as the original sample. In contrast, the time varying variables will depend directly on the simulated paths, as they are generated from the simulation themselves. Simulation of the unobserved heterogeneity terms is relatively straightforward. Each simulated individual is given a value drawn from the five-dimensional joint normal distribution, as shown in equation (7), and reported in Table 4 . This value is simply added to the log hazard, which is used to construct the inverted survival function. Table 1 compares descriptive statistics from the data and the simulations. The descriptive statistics from the simulations coincide well with those of the sample. This is particularly the case for the demographic transitions. For the first three birth events it is clear that the differences are very small. The same is the case for union formation and union dissolution. The discrepancies become somewhat larger for events that are less frequent in the original sample (e.g. the fourth birth). For the employment and non-employment transitions the fit is also satisfactory, although again the discrepancies become larger as events become less frequent.
We classify individuals into overall states defined by the combination of marital, employment and child states. 16 states are defined by the 2 marital states * 2 employment states * 4 child states. Occupancy of these overall states differs by gender. The most common state for females is single, employed, no children (21%), followed by married, employed, no children (17%). 6% of
The censoring date for childbearing was set to 45 years of age for women, and 55 years of age for men. females are single, not employed, with no children, and around 4% are single, not employed with children. For men, the most common group is single, employed, no children (31%), followed by married, employed, no children (17%). Around 9% are single, unemployed, with no children, and just under 1% are single, not employed with children.
These state occupancy patterns for women and men against age are illustrated Figures 1 and 2 , respectively. To simplify the presentation we graph only selected states for each age and by cohort. The 4 groups represented for females are 'single, non-employed, parents', 'single working with no children', 'married, not working, with children' and 'married, working, with children'. These states account for about 66 percent of all female observations. All 4 graphs show the sharp fall in the 'single, working with no children' group between the ages of 18 and 30 and the rise in the number married with children (both working and not working). The cohort differences can again be seen clearly: across cohorts, the fall in the 'single, working, no children' group takes place at later ages the younger the cohort. The two graphs for the two older cohorts shows the relative increase with age in the share of married women with children that are employed compared to those who are not employed. Figure 2 traces out the occupancy of 4 states by age for 4 cohorts for males. The four states are 'not married, not employed, no children', 'not married, employed, no children', 'married, not employed, children' and 'married, employed, with children'. Together, these groups account for 73 percent of all observations. The graphs for all four cohorts show the fall in the two unmarried groups over time and the rise in the number married working with kids. This fall and rise take place at a younger age the older the cohort. Compared to females, the number who are married with children but not employed is much lower, reflecting the higher employment rate for men.
Of crucial interest in this analysis is the extent to which fertility, union formation and employment influence each other. For instance, what is the impact on fertility and union formation rates from an increase in employment among women? Or similarly, what is the impact on fertility and employment levels from increasing the rates at which men and women form unions? Given the complex nature of the model, predominantly driven by non-linearities and intricate feedback mechanisms, the parameter estimates alone are not necessarily very useful in answering these questions. In contrast, simulations facilitate informative sensitivity analysis in a simple way. Our approach is the following. For each of the three processes, we increase the hazard of each event occurring in turn. For the fertility process we increase the intercept by 10%, for unions we increase the intercept of entering a union by 10% and decrease the intercept for dissolving by the same amount, and for employment we increase the intercept by 10% for entering and decrease by 10% for leaving employment. Descriptive statistics from these simulations are reported separately for men and women in Tables 5 and 6 , respectively. In the first block we report the proportion of individuals who have the first birth by certain ages. The second block refers to second births, but note here that the proportions are calculated against the total sample -as opposed to the sample of individuals having experienced first birth. In the bottom block we report the mean time spent in union, being single, not working, and the mean time spent working. The tables make it clear that the primary impact of a change in the hazard of the each event (or pair for marriage and employment) is to change the probability distribution of that event itself. For example, simultaneously increasing the marriage and decreasing the divorce hazard (third column) increases the mean time spent in a union from 15.4 to 18.2 years -for women. For men it increases from 12.67 to 16.0 years (Table 6 , third column). Increasing the probability of employment and decreasing the probability of non-employment increases the mean time spent working from 15.9 to 16.6 years for women and from 20.50 to 23.68 years for men. The impact of increasing the hazard of having children is reflected in the second column of the two tables. Of interest is the relative 'cross impact' on the other processes. That is we are interested in the effect of increasing fertility on union formation and employment. As is clear these cross effects are considerably smaller than the effect of the process itself. For instance, increasing the fertility rate increases the mean time spent in union from 15.4 to 15.7 years for women. Moreover, it reduces the mean time spent working from 15.9 to 14.2 years -again for women. Looking at table 6 we see that employment for men is considerably less sensitive to the increase in fertilityemployment increases from 20.5 to 20.6 years. Increasing the rate of staying in a union has also a significant impact on both fertility and employment for women. However, increasing the rate of working has very little impact on both fertility and union formation. For instance, the mean time spent in a union is reduced from 15.38 to 15.34 years -which is only marginal effect. The reason for this small impact is mainly driven by the fact that the employment parameter in the union and fertility equations is quite small. Moreover, looking back at the estimates in Tables 2A -2C we see that employment has a negative impact on fertility, thus decreasing the number of children born. In contrast, increased employment will have a positive impact on the time spent in a union -despite employment also having a positive impact on dissolution. At the same time, increased time spent in a union -as a result of increased employment, will have an indirect effect in that union is positively associated with fertility. Interestingly these effects net each other out -producing only very small net effects. The same feedback mechanisms are in place for men, though looking at Table 6 we see that the impact of increasing employment on fertility and union is marginally larger than it is for women. Another factor that is important in this setting is that we have defined employment to include part time employment.
Thus, women working part time are treated in the same way as those working full time. It is possible that if separated -the impact of the two employment states would have quite different impact on fertility levels, which would also show up in the simulations.
Conclusions
This study emphasises the link between employment transitions and demographic processes in Britain. In particular we have focussed on the extent to which these processes are inter-related, and subject to joint decision making. The empirical analysis is implemented by estimating a complex hazard model with five hazards, each with unobserved heterogeneity, which is allowed to be correlated across the five processes. We estimate this model using data on individuals stretching from the 1940s to the late 1990s.
Our estimates are, in general, well defined and accord with findings from previous research. In particular we find being in employment is negatively associated with fertility events for women, but with the opposite effect for men; employment has a strong positive effect on union formation for both men and women, has a positive impact on union dissolution for women, but no impact among men. Moreover, family events have important effects on employment and non-employment transitions, most of which are of the expected direction. Our approach also confirms the importance of controlling for unobserved heterogeneity. Both the standard deviations, and the correlations between the error terms, are statistically significant in most cases, and often quantitatively significant too. Importantly, the estimates show that employment events are in most cases related to demographic transitions.
An important contribution of our approach is the use of simulations. The empirical model is highly complex, and interpretation based on assessing the parameter estimates alone is generally hard. Moreover, the parameters do not provide easy calculation of the magnitude of the various cross effects. The use of simulations enables us to trace out the evolution of family states over time for any individual, and provides therefore an extremely powerful tool for assessing the sensitivity of the various parameter estimates. The simulations show that increasing the rates of any of the processes has a strong impact on that process itself, whereas the cross effects are much weaker. This is particularly the case for employment, where any change has very little impact on overall rates of fertility and union. Interestingly we find that changing the fertility or the union process, does have a significant impact on employment rates. Our finding that fertility rates are insensitive to changes in employment rates is not inconsistent with the overall patterns. Though employment has increased among women over the last few decades, there has not been a comparable decline in fertility, which is reflected in our micro level analysis. 
Correlations Between Unobserved Heterogeneity Terms
Model 2 
